1. Introduction {#s0005}
===============

In December 2019, a pneumonia associated with the 2019 novel coronavirus (2019-nCoV) emerged in Wuhan, China. It spread rapidly to many countries worldwide, with the number of confirmed cases increasing daily. The 2019-nCoV infection was of clustering onset, is typically transmitted through respiratory droplets or close contact, and can result in severe and even fatal respiratory diseases such as acute respiratory distress syndrome^1^. As of May 14, 2020, a total of 82,933 confirmed cases and 4633 deaths were reported by the National Health Commission of China (<http://en.nhc.gov.cn/>). The high infectious potential and mortality rate of the outbreak of 2019-nCoV in China have caused public panic and mental health stress. Mental health problems such as stress, anxiety, depressive symptoms, insomnia, denial, anger, and fear are growing due to misinformation and unfounded rumors^2,3^. Since the declaration of the coronavirus 2019 (COVID-19) outbreak, increased prevalence of psychological distress has been reported in the general population; a study that included 1210 respondents from 194 cities in China revealed that 53.8% of respondents rated the psychological distress of the outbreak as moderate or severe^4^.

The COVID-19 outbreak and public health response substantially changed hospital working conditions. The increasing number of patients and suspected cases increased the clinical treatment burden. Repeated modification of infection-control procedures and recommendations increased the uncertainty^5,6^. Hospital staff spend hours putting on and removing airtight protective equipment daily, which adds to the exhaustion. Furthermore, hospital staff are worried about the effects of quarantine and contagion on family members and friends. Healthcare facilities have become highly stressful environments. Hospital staff are at elevated risk of contracting the novel coronavirus disease (COVID-19), and approximately over 3000 hospital staffers have already contracted the disease in China. Reduced accessibility to formal psychological support, less first-hand medical information on the outbreak, and less intensive training on personal protective equipment and infection-control measures were sources of stress in healthcare workers^7^. These changes experienced by hospital staff could trigger mental disorders, including anxiety and depressive disorders, which in turn could be more detrimental than the consequences of the 2019-nCoV epidemic itself.

Hence, the biggest challenge in public health emergencies may not only be the technical problems of treatment but also elusive psychological problems^8,9^. A notable example would be the psychological sequelae observed during the Severe Acute Respiratory Syndrome (SARS) outbreak in 2003^10,11^. Studies on the COVID-19 outbreak revealed that healthcare workers experienced acute stress reactions ^11,12^. On returning to work after the outbreak of COVID-19, 10.8% respondents including medical staff met the diagnosis criteria of post-traumatic stress disorder (PTSD)^13^. Hence, for healthcare sectors, in addition to disease interventions, methods to deal with the psychological barriers of hospital staff and performing psychological crisis intervention are urgently required. However, there is a lack of formal mental health services in China because of lockdown and quarantine measures^14^. Psychological crisis intervention for medical personnel only has been promoted by the internet and social media (e.g., WeChat and Weibo), in which strategies for dealing with psychological distress at the beginning of the outbreak were shared^15^.

Despite the large volume of epidemiological literature regarding disease outbreaks, there is limited information available on mental health problems in hospital staff during the maximum point of the COVID-19 epidemic in China. In the present study, the psychological states of hospital staff in the five national COVID-19 designated hospitals in Chongqing were evaluated using a self-administered questionnaire. Moreover, possible risk factors for psychological crisis were discussed. This survey was conducted during the COVID-19 outbreak to provide the results of the psychological coping capabilities of staff members and provide important insights into the psychological issues that could be used to inform, design, and benchmark psychological crisis measures.

2. Methods {#s0010}
==========

2.1. Setting and Sampling {#s0015}
-------------------------

This is a cross-sectional study performed via an online survey conducted between February 1 and February 14, 2020. This survey period corresponded with the highest point of the COVID-19 epidemic in China. The study was performed in five national COVID-19 designated hospitals in Chongqing randomly. The urban districts included Yuzhong, Jiangbei, Dadukou, Nan\'an, and Yubei districts.

A clustered sampling method was employed. A random-number grid was used to select 100 eligible doctors and nurses in each hospital according to the job numbers of the doctors and nurses. Prior to the survey, all participants were informed that participation in this survey was voluntary. In addition, all participants were informed of the purpose and significance of the study. Each participant who agreed to participate signed an informed consent form. The questionnaire was completed using an anonymous online questionnaire-Questionnaire Software. All data were anonymized. This study was approved by the ethics committees of the third affiliated hospital, Chongqing Medical University.

2.2. Data collection instrument {#s0020}
-------------------------------

Investigation tools: A self-designed test questionnaire combined with international general psychological assessment scales was employed. The self-designed test questionnaire included general information on the participants (sex, age, nationality, marital status, annual income, educational level, job titles, occupation, and workplace) and tested the participants\' reactions to COVID-19-related factors. The international general psychological assessment scales included \[[@bb0005]\] Impact of Event Scale-Revised (IES-R) to measure psychological reactions; \[[@bb0010]\] Generalized Anxiety Disorder 7 (GAD-7) to measure anxiety symptoms; \[[@bb0015]\] Patient Health Questionnaire 9 (PHQ-9) to measure depression symptoms; \[[@bb0020]\] Yale-Brown Obsessive-Compulsive Scale to measure obsessive-compulsive symptoms (OCS); and \[[@bb0025]\] Patient Health Questionnaire 15 (PHQ-15) to measure somatization symptoms. The factor test was designed according to the DSM-IV criteria and related emotional and behavioral changes feedback from the psychological intervention experts. Score points were designed as follows: respondents answered with "Yes" or "No" to each of the following questions, and if they answered "Yes", they scored 1; otherwise, if they answered "No", they scored 0. Six questions were included: \[[@bb0005]\] Whether the participant had to be quarantined at work? \[[@bb0010]\] Stigmatization and rejection in neighborhood because of hospital work? \[[@bb0015]\] Reluctant to work or considered resignation? \[[@bb0020]\] Afraid to go home because of fear of infecting family? \[[@bb0025]\] Uncertainty about frequent modification of infection and control procedures? \[[@bb0030]\] Social support? Participants were also asked whether they had experienced insomnia or psychiatric disorders prior to COVID-19 and whether they had organic diseases (those who replied positively were automatically excluded by the platform).

The psychological reactions of COVID-19 were measured using the Impact of Event Scale-Revised (IES-R). The IES-R is a self-administered questionnaire that has been well-validated in the Chinese population for determining the extent of psychological impact after exposure to a public health crisis within one week of exposure^16^. The total IES-R score was graded for severity from normal (0−23), mild \[[@bb0120], [@bb0125], [@bb0130], [@bb0135], [@bb0140], [@bb0145], [@bb0150], [@bb0155], [@bb0160]\], moderate (33--36), and severe psychological impact (\>37)^17^. We focused on symptoms of depression, anxiety, somatization, and obsessive-compulsive disorder for all participants, using the Chinese versions of validated measurement tools. Accordingly, the 9-item Patient Health Questionnaire (PHQ-9; range, 0--27)^18^, the 7-item Generalized Anxiety Disorder (GAD-7) scale (range, 0--21)^12^, the 15-item somatization symptom (PHQ-15; range, 0--30)^19,20^, and the 10-item Yale-Brown Obsessive-Compulsive Scale (Y-BOCS; range, 0--40)^21^ were used to assess the severity of symptoms of depression, anxiety, somatization, and OCS, respectively. The total scores of these measurement tools were interpreted as follows: PHQ-9, normal (0--4), mild \[[@bb0025], [@bb0030], [@bb0035], [@bb0040], [@bb0045]\], moderate \[[@bb0050], [@bb0055], [@bb0060], [@bb0065], [@bb0070]\], and severe \[[@bb0075], [@bb0080], [@bb0085], [@bb0090], [@bb0095], [@bb0100], [@bb0105]\] depression; GAD-7, normal (0--4), mild \[[@bb0025], [@bb0030], [@bb0035], [@bb0040], [@bb0045]\], moderate \[[@bb0050], [@bb0055], [@bb0060], [@bb0065], [@bb0070]\], and severe \[[@bb0075], [@bb0080], [@bb0085], [@bb0090], [@bb0095], [@bb0100], [@bb0105]\] anxiety; Y-BOCS, normal (0--5), mild \[[@bb0030], [@bb0035], [@bb0040], [@bb0045], [@bb0050], [@bb0055], [@bb0060], [@bb0065], [@bb0070], [@bb0075]\], moderate \[[@bb0080], [@bb0085], [@bb0090], [@bb0095], [@bb0100], [@bb0105], [@bb0110], [@bb0115], [@bb0120], [@bb0125]\], and severe (26--40); PHQ-15, normal (0--4), mild \[[@bb0025], [@bb0030], [@bb0035], [@bb0040], [@bb0045]\], moderate \[[@bb0050], [@bb0055], [@bb0060], [@bb0065], [@bb0070]\], and severe \[[@bb0075], [@bb0080], [@bb0085], [@bb0090], [@bb0095], [@bb0100], [@bb0105], [@bb0110], [@bb0115], [@bb0120], [@bb0125], [@bb0130], [@bb0135], [@bb0140], [@bb0145], [@bb0150]\] ^12,17--21^.

2.3. Statistical analysis {#s0025}
-------------------------

All statistical analyses were completed using SPSS18.0 statistical software. Reliability of the self-questionnaire was evaluated using Cronbach\'s α. Continuous and normally distributed variables were expressed as mean ± SD. Variables that were not normally distributed were expressed as medians with interquartile ranges (IQR). Categorical data were described using frequencies and percentages. Chi-squared tests were used to analyze the univariate relationship among demographic characteristics and behavioral and emotional responses of the hospital staff. The nonparametric Mann--Whitney *U* test and Kruskal--Wallis test were applied to compare the severity of each symptom between 2 or more groups. Multiple logistic regression analysis was used to identify possible factors independently associated with IES-R, depression symptoms, anxiety symptoms, somatization symptoms, and OCS.

3. Results {#s0030}
==========

3.1. Background characteristics {#s0035}
-------------------------------

Hospital staff that participated in this study were identified as either doctors or nurses. A total of 456 respondents completed the questionnaires, with a response rate of 91.2%. The reliability of the self-questionnaire was good (Cronbach α = 0.82) for the participants\' reactions to COVID-19-related factors. The mean age was 30.67 ± 7.48 years (range, 17 to 64 years). Of all respondents, 29.4% were men; 68.1% received an education equivalent to or greater than undergraduate level; 53.1% were currently married or were cohabitating with someone; 57.2% were nurses, and 42.8% were doctors. Approximately 21.2% reported having worked in an isolation ward, had direct contact with COVID-19 patients, and had been quarantined at work ([Table 1](#t0005){ref-type="table"} ).Table 1Background characteristics of the respondents.Table 1Number of\
Respondents\
(*N* = 456)Percent(%)SexMan13429.4Women32270.6Age Group (Y)≤3026758.631--4917738.8≥50122.6NationalityHan43495.2Other224.8Educational levelJunior college or below14431.6Undergraduate21246.5Postgraduate or above10021.9Marital statusBachelordom21446.9Married24253.1Annual income(RMB)\<50,00014732.250,000-100,00010623.3\>100,00020344.5WorkplaceIsolation ward9621.1General ward36078.9OccupationDoctors19542.8Nurses26157.2Job titleJunior31669.3Middle10723.5Senior337.2[^2]

3.2. **Psychological distress** {#s0040}
-------------------------------

[Fig. 1](#f0005){ref-type="fig"} shows that 43.2% of the hospital staff surveyed showed psychological distress. The symptoms of psychological distress included anxiety symptoms, depression symptoms, OCS, and somatization symptoms. The highest prevalence of psychological distress was OCS (37.5%), followed by somatization symptoms (33.3%), anxiety (31.6%), and depression (29.6%).Figure 1.Figure 1

3.3. **Univariate analyses** {#s0045}
----------------------------

The results of the univariate analysis ([Table 2](#t0010){ref-type="table"} ) indicate that among the sociodemographic factors, women were associated with a higher incidence rate of psychological distress, especially in terms of anxiety symptoms (*P* = .019), OCS (*P* = .038), and somatization symptoms (*P* *=* .038). Upon further analysis, females had more severe symptoms, separately into 5.6% with anxiety, 6.2% with OCS, and 18% with somatization symptoms. Post-hoc test with multiple comparison correction suggested women showed a higher anxiety rate in mild group (*P* *=* *.016* *\< 0.0167,* Bonferroni\'s corrected). Approximately 42.3% of the patients with high OCS levels were adults aged between 30 and 49 years. Lower income groups were associated with a higher incidence rate of psychological distress, especially in terms of anxiety symptoms (*P* = .028) and depression symptoms (*P =* .005); there was no significant association with OCS and somatization symptoms. For example, among the group with moderate-severe anxiety, 34% of the subjects had an income of less than 50,000 per year(100USD = 708.24RMB).Post-hoc test with multiple comparison correction suggested compared to higher income group, there were a higher incidence rate of moderate and severe psychological reactions (IES-R) and depression symptoms in lower income group. (*P* *=* *.001; P* *=* *.002; P* *=* *.001\<0.0006,* Bonferroni\'s corrected). Of the 96 isolation ward health workers, 40.7% had symptoms of anxiety and 37.5% symptoms of depression. A post-hoc test with multiple comparison correction revealed that compared to the no psychological distress group, moderate and severe anxiety, depression, and psychological reactions (IES-R) were observed in a greater number of hospital staff from the isolation ward than in those from the general ward. (*P =* *.014; P =* *.004; P =* *.001 \< 0.0167,* Bonferroni\'s corrected).Table 2Univariate Associations between Psychological Distress and Related Factors (N = 456).Table 2Psychological Reaction\
(IES-R)Anxiety symptoms\
(GAD-7)Depression\
(PHQ-9)OCS\
(Y-BOCS)Somatization symptoms\
(PHQ-15)Sub-clinicmildmoderate-severe*P* valuenonemildmoderate-severeP valuenonemildmoderate-severeP valuenonemildmoderate-severeP valuenonemildmoderate-severeP valueTotal259(56.8%)148(32.5%)49(10.7%)312(68.4%)123(27.0%)21(4.6%)321(70.4%)106(23.2%)29(6.4%)285(62.5%)149(32.7%)22(4.8%)304(66.7%)79(17.3%)73(16.0%)Sex0.6310.019\*0.3700.038\*0.038\*Man80(59.7%)42(32.3%)12(9.0%)104(77.6%)27(20.1%)3(2.2%)100(74.6%)28(20.9%)6(4.5%)93(69.4%)39(29.1%)2(1.5%)101(75.4%)18(13.4%)15(11.2%)Women179(55.6%)106(32.9%)37(11.5%)208(64.6%)96(29.8%)18(5.6%)221(68.6%)78(24.2%)23(7.1%)192(59.6%)110(34.2%)20(6.2%)203(63.0%)61(18.9%)58(18.0%)Age Group0.2070.1980.1910.044\*0.278≤30161(60.3%)77(28.8%)29(10.9%)191(71.5%)63(23.6%)13(4.9%)195(73.0%)56(21.0%)16(6.0%)173(64.8%)77(28.8%)17(6.4%)187(70.0%)39(14.6%)41(15.4%)31--4990(50.9%)67(37.9%)20(11.3%)111(62.7%)58(32.8%)8(4.5%)115(65.0%)49(27.7%)13(7.3%)102(57.6%)70(39.5%)5(2.8%)108(61.0%)38(21.5%)31(17.5%)≥508(66.7%)4(33.3%)0(0%)10(83.3%)2(16.7%)0(0.0%)11(91.7%)1(8.3%)0(0.0%)10(83.3%)2(16.7%)0(0.0%)9(75.0%)2(16.7%)1(8.3%)Nationality0.4960.4200.3540.5440.649Han247(56.9%)142(32.7%)45(10.4%)296(68.2%)119(27.4%)19(4.4%)307(70.7%)101(23.3%)26(6.0%)271(62.4%)141(32.5%)22(5.1%)290(66.8%)76(17.5%)68(15.7%)Other12(54.5%)6(27.3%)4(18.2%)16(72.7%)4(18.2%)2(9.1%)14(63.6%)5(22.7%)3(13.6%)14(63.6%)8(36.4%)0(0.0%)14(63.6%)3(13.6%)5(22.7%)Educational level0.1050.0670.0760.040\*0.049\*Junior college or below95(66.0%)37(25.7%)12(8.3%)110(76.4%)32(22.2%)2(1.4%)114(79.2%)24(16.7%)6(4.2%)105(72.9%)35(24.3%)4(2.8%)109(75.7%)19(13.2%)16(11.1%)Undergraduate114(53.8%)74(34.9%)24(11.3%)137(64.6%)63(29.7%)12(5.7%)142(67.0%)56(26.4%)14(6.6%)122(57.5%)78(36.8%)12(5.7%)134(63.2%)37(17.5%)41(19.3%)Postgraduate or above50(50.0%)37(37.0%)13(13.0%)65(65.0%)28(28.0%)7(7.0%)65(65.0%)26(26.0%)9(9.0%)58(58.0%)36(36.0%)6(6.0%)61(61.0%)23(23.0%)16(16.0%)Marital status0.1110.6740.4250.4180.418Bachelordom130(60.7%)59(27.6%)25(11.7%)149(69.6%)54(25.2%)11(5.1%)153(71.5%)45(21.0%)16(7.5%)135(63.1%)66(30.8%)13(6.1%)149(69.6%)35(16.4%)30(14.0%)Married129(53.3%)89(36.6%)24(9.9%)163(67.4%)69(28.5%)10(4.1%)168(69.4%)61(25.2%)13(5.4%)150(62.0%)83(34.3%)9(3.7%)155(64.0%)44(18.2%)43(17.8%)Annual income(RMB)0.017\*0.028\*0.005\*0.8390.801\<50,00073(49.7%)49(33.3%)25(17.0%)97(66.0%)39(26.5%)11(7.5%)91(61.9%)40(27.2%)16(10.9%)91(62.8%)49(33.8%)5(3.4%)97(66.9%)22(15.2%)26(17.9%)50,000-100,00061(57.5%)33(31.1%)12(11.3%)64(60.4%)36(34.0%)6(5.7%)71(67.0%)29(27.4%)6(5.7%)62(59.6%)36(34.6%)6(5.8%)59(66.3%)21(20.2%)14(13.5%)\>100,000125(61.6%)66(32.5%)12(5.9%)151(74.4%)48(23.6%)4(2.0%)159(78.3%)37(18.2%)7(3.4%)132(63.8%)64(30.9%)11(5.3%)138(66.7%)36(17.4%)33(15.9%)Workplace0.004\*0.016\*0.015\*0.2430.493Isolation ward43(44.8%)35(36.5%)18(18.8%)57(59.4%)30(31.3%)9(9.4%)60(62.5%)24(25.0%)12(12.5%)54(56.3%)35(36.5%)7(7.3%)60(62.5%)17(17.7%)19(19.8%)General ward216(60.0%)113(31.4%)31(8.6%)255(70.8%)93(25.8%)12(3.3%)261(72.5%)82(22.8%)17(4.7%)231(64.2%)114(31.7%)15(4.2%)244(67.8%)62(17.2%)54(15.0%)Occupation0.7400.3900.8250.9210.095Doctors107(54.9%)67(34.4%)21(10.8%)132(67.7%)51(26.2%)12(6.2%)136(69.7%)45(23.1%)14(7.2%)123(63.1%)62(31.8%)10(5.1%)126(64.6%)42(21.5%)27(13.8%)Nurses152(58.2%)81(31.0%)28(10.7%)180(69.0%)72(27.6%)9(3.4%)185(70.9%)61(23.4%)15(5.7%)162(62.1%)87(33.3%)12(4.6%)178(68.2%)37(14.2%)46(17.6%)Job title0.5210.2370.5290.4400.387Junior186(58.9%)97(30.7%)33(10.4%)223(70.6%)76(24.1%)17(5.4%)226(71.5%)68(21.5%)22(7.0%)202(63.9%)97(30.7%)17(5.4%)218(69.0%)49(15.5%)49(15.5%)Middle54(50.5%)39(36.4%)14(13.1%)67(62.6%)37(34.6%)3(2.8%)74(69.2%)27(25.2%)6(5.6%)64(59.8%)38(35.5%)5(4.7%)64(59.8%)25(23.4%)18(16.8%)Senior19(57.6%)12(36.4%)2(6.1%)22(66.7%)10(30.3%)1(3.0%)21(63.6%)11(33.3%)1(3.0%)19(57.6%)14(42.4%)0(0.0%)22(66.7%)5(15.2%)6(18.2%)[^3]

The median (IQR) scores on the IES-R for psychological reactions, the GAD-7 for anxiety symptoms, the PHQ-9 for depression symptoms, the Y-BOCS for OCS, and the PHQ-15 for somatization symptoms for all respondents were 6.0(1.0--16.0), 2.0(0--5.57), 1(0--5.0), 2.5(0--8.0), and 2(0--7.0), respectively ([Table 3](#t0015){ref-type="table"} ). Compared with men, women had higher scores on scales measuring symptoms of anxiety, depression, and obsessive-compulsive disorder (median \[IQR\] GAD-7 score, 1.0 \[0--4.0\] vs 2.0\[0--6.0\]; *P =* *.003*; median \[IQR\] PHQ-9 score, 0\[0--5.0\] vs 1(0--6.0); *P =* *.046*; median \[IQR\] Y-BOCS score, 1.0\[0--6.25\] vs 3.0\[0--8.0\]; *P =* *.003*). Hospital staff from the isolation ward reported higher scores on scales measuring symptoms of IES-R, depression symptoms, OCS, and somatization symptoms (median \[IQR\] IES-R score, 0 \[1--19.75\] vs 6 \[1.0--15.0\]; *P =* *.006*; median \[IQR\] depression score, 3.0 \[0--6.75\] vs 1.0 \[0--5.0\]; *P =* *.01*; median \[IQR\] Y-BOCS score, 4 \[0.25--9.0\] vs 2.0 \[0--8.0\]; *P =* *.047*; median \[IQR\] PHQ-15 score, 3.0 \[0--8.0\] vs 1.0 \[0--6.75\]; *P =* *.048*). There were no differences in the different occupations or job titles for scores of all the psychological distress(*P\>0.05*) (Table3).Table 3Scores of IES-R，GAD-7，PHQ-9, Y-BOCS and PHQ-15 in Total Cohort and Subgroups.Table 3SexWorkplaceOccupationJob titlemedian(IQR)median(IQR)median(IQR)median(IQR)Total ScoreMaleFemaleP valueIsolation wardGeneral wardP valueDoctorsNursesP valueJuniorMiddleSeniorP valueN4561343229636019526131610733IES-R6(1--16)5(0--16.25)7(1--16)0.06510(1--19.75)6(1--15)0.006\*7(1--17)6(1--16)0.3776(1--16)8(1--17)6(2--17)0.258GAD-72(0--7)1(0--4)2(0--6)0.003\*2(0--6.75)1(0--5)0.0672(0--5)1(0--6)0.7022(0--5)2(0--6)2(0--6.5)0.497PHQ-92(0--5.75)0(0--5)1(0--6)0.046\*3(0--6.75)1(0--5)0.01\*1(0--5)1(0--5)0.8241(0--5)1(0--5)1(0--6)0.791Y-BOCS1(0--5)1(0--6.25)3(0--8)0.003\*4(0.25--9)2(0--8)0.047\*2(0--8)3(0--8)0.532(0--8)3(0--8)3(0--8)0.633PHQ-152.5(0--8)1(0--4.25)2(0--7)0.0593(0--8)1(0--6.75)0.048\*2(0--7)1(0--7)0.4221(0--7)3(0--7)3(1--7)0.104[^4]

3.4. **Multiple logistic regression** {#s0050}
-------------------------------------

Results of the multiple logistic regression analysis for factors associated with psychological distress related to the COVID-19 crisis are presented in [Table 4](#t0020){ref-type="table"} . Factors related to psychological reactions (IES-R) included \[[@bb0005]\] Reluctant to work or considered resignation (odds ratio \[OR\], 5.192; 95%CI, 2.396--11.250; *P\<0.001*); \[[@bb0010]\] Afraid to go home because of fear of infecting family (OR, 2.099; 95% CI = 1.299--3.391; *P* *=* *.002*); \[[@bb0015]\] Uncertainty about frequent modification of infection and control procedures (OR, 1.583; 95%CI, 1.061--2.363; *P* *=* *.025*); and \[[@bb0020]\] Social support (OR, 1.754; 95%CI, 1.041--2.956; *P* *=* *.035*). Factors related to Anxiety included: \[[@bb0005]\] Reluctant to work or considered resignation (OR, 3.622; 95% CI, 1.882--6.973; *P* *\<* *.001*) and \[[@bb0010]\] Afraid to go home because of fear of infecting family (OR, 1.803; 95% CI, 1.069--3.039; *P* *=* *.027*). Factors related to depression included: \[[@bb0005]\] Stigmatization and rejection in neighborhood because of hospital work (OR, 2.297; 95% CI, 1.138--4.637; *P* *=* *.020*); \[[@bb0010]\] Reluctant to work or considered resignation (OR, 3.134; 95% CI, 1.635--6.006; *P* *=* *.001*) and \[[@bb0015]\] Uncertainty about frequent modification of infection and control procedures (OR, 1.645; 95% CI, 1.075--2.517; *P* *=* *.022*). Factors related to OCS included: \[[@bb0005]\] Reluctant to work or considered resignation (OR, 5.241; 95% CI, 2.545--10.793; *P* *\<* *.001*) and \[[@bb0010]\] Afraid to go home because of fear of infecting family (OR, 1.999; 95% CI, 1.217--3.282; *P* *=* *.006*). Factors related to somatization included: \[[@bb0005]\] Reluctant to work or considered resignation (OR, 5.177; 95% CI, 2.595--10.329; *P* *\<* *.001*) and \[[@bb0010]\] Afraid to go home because of fear of infecting family (OR, 1.749; 95% CI, 1.051--2.91; *P* *=* *.031*).Table 4Multiple Logistic Regression Analysis for Factors Associated with Psychological Distress Related to the COVID-19 Crisis.Table 4VariablesBSEWaldχ^2^PAOR(95%CI)**Psychological reaction**Whether be quarantined at work0.3850.2552.2680.1321.469(0.891--2.423)Stigmatization and rejection in neighborhood because of hospital work?0.5330.3692.0870.1491.705(0.827--3.516)Reluctant to work or considered resignation1.6470.39517.423\<0.001\*5.192(2.396--11.250)Afraid to go home because of fear of infecting family0.7410.2459.1810.002\*2.099(1.299--3.391)Uncertainty about frequent modification of infection and control procedures0.4590.2045.0510.025\*1.583(1.061--2.363)Social support0.5620.2664.4550.035\*1.754(1.041--2.956)**Anxiety symptoms**Whether be quarantined at work0.3120.2581.4550.2281.366(0.823--2.267)Stigmatization and rejection in neighborhood because of hospital work?0.2840.3630.6130.4341.329(0.652--2.709)Reluctant to work or considered resignation1.2870.33414.834\<0.001\*3.622(1.882--6.973)Afraid to go home because of fear of infecting family0.5890.2664.8920.027\*1.803(1.069--3.039)Uncertainty about frequent modification of infection and control procedures0.350.2132.6930.1011.419(0.934--2.154)Social support0.4820.2663.2860.071.619(0.962--2.725)**Depression symptoms**Whether be quarantined at work0.2280.2630.7540.3851.256(0.751--2.103)Stigmatization and rejection in neighborhood because of hospital work?0.8310.3585.380.02\*2.297(1.138--4.637)Reluctant to work or considered resignation1.1420.33211.8490.001\*3.134(1.635--6.006)Afraid to go home because of fear of infecting family0.2740.2641.0750.31.315(0.784--2.206)Uncertainty about frequent modification of infection and control procedures0.4980.2175.2680.022\*1.645(1.075--2.517)Social support0.5220.2693.7790.0521.686(0.996--2.855)**OCS**Whether be quarantined at work0.1310.2580.2560.6131.139(0.687--1.889)Stigmatization and rejection in neighborhood because of hospital work?0.6110.3592.90.0891.842(0.912--3.72)Reluctant to work or considered resignation1.6560.36920.2\<0.001\*5.241(2.545--10.793)Afraid to go home because of fear of infecting family0.6930.2537.4950.006\*1.999(1.217--3.282)Uncertainty about frequent modification of infection and control procedures0.0620.2080.0890.7651.064(0.708--1.598)Social support0.4890.2653.4110.0651.631(0.971--2.74)**Somatization symptoms**Whether be quarantined at work0.0460.2630.030.8621.047(0.625--1.752)Stigmatization and rejection in neighborhood because of hospital work?0.3490.3620.930.3351.418(0.697--2.881)Reluctant to work or considered resignation1.6440.35221.777\<0.001\*5.177(2.595--10.329)Afraid to go home because of fear of infecting family0.5590.264.6280.031\*1.749(1.051--2.91)Uncertainty about frequent modification of infection and control procedures0.2820.2121.7730.1831.325(0.876--2.006)Social support0.3920.2682.1380.1441.48(0.875--2.504)[^5]

4. Discussion {#s0055}
=============

Chongqing is adjacent to Wuhan geographically. Before travel bans were imposed on January 23, 2020, about 210,000 migrant workers from Wuhan returned to Chongqing to celebrate the Spring Festival. Therefore, the situation regarding the final trend of the epidemic in Chongqing at that time was unclear. Using data from a survey conducted on hospital staff from the five COVID-19 designated hospitals in Chongqing, we analyzed the initial psychological distresses of the hospital staff on February 2020, just two weeks into the outbreak of COVID-19 in the country. We attempted to identify the factors that were associated with a lower level of psychological impact.

Moderate to severe psychological symptoms were found among the hospital staff during the COVID-19 outbreak in our study. There was in contrast to the similar level psychological reactions according to the IES-R in our study and Chew NWS et al.^11^. Compared to this, our study had similar prevalence rates of moderate to severe depression symptoms (6.4% versus 5.3%), but lower prevalence rates of moderate to severe anxiety symptoms (4.6% versus 8.7%)^11^. We analyzed the possible reasons for the differences in results due to the different scales assessed and the differences in sampling times and region. Our research was conducted just after the outbreak had reached its peak, which was a critical time of uncertainty. With similar prevalence of psychological outcomes in both countries, the observed findings regarding the psychological and physical symptoms were more likely generalizable.

Our study further found that men were associated with lower IES-R scores but women were associated with higher stress, anxiety, and depression scores. This result is consistent with that reported in other studies during the COVID-19 outbreak^4,22^. Women are significantly more likely than men to develop anxiety symptoms (30.5% vs. 19.2%) or OCS (3.1% vs. 2.0%) throughout their lifespan^23,24^. Evidence from various fields has emerged suggesting that estradiol and progesterone may play a significant part in the generation of these differences in sex ^25^. Social factors can also increase the female vulnerability to stress and stress-related pathology. In China, females contribute more to the family than men. Our results suggest that attention should be paid to the psychological needs of the female subpopulation during a pandemic. Understanding the differences in sex in the determinants of anxiety and depression symptoms during a pandemic is crucial for developing standard policies and practices.

The COVID-19 epidemic negatively affected peoples\' physical and mental well-being, as well as the economy. It was estimated that Asian states lost USD 12--18 billion as the SARS crisis affected travel, tourism, and retail sales^26,27^. Our survey found that compared to the higher income group, the lower income group was more likely to encounter economic difficulties had higher depression levels. In addition, the increased expenditure on prevention and healthcare and difficulty in purchasing necessities had a negative economic impact on families^28^. To reduce the spread of the virus among people, Chinese authorities have taken measures to control the disease, covering travel and leisure pursuits, delaying the return to work, reducing commercial activity, and allowing home quarantine. These measures are bound to increase the economic burden on the public. In addition, the low income population tends to have a low educational background and lack of understanding of diseases, and such people are more likely to believe rumors, leading to anxiety and panic. Hence, because the lower income group is more likely to suffer from physical illness, mental distress, and economic burden, they are more likely to experience depression symptoms.

As expected, persons who experienced greater contact with COVID-19 patients while working in the isolation units showed greater levels of distress, which is consistent with the results of previous studies examining the mental health effects of the SARS outbreak. Studies on the psychological effects of quarantine during the SARS outbreaks in China, Canada, and Taiwan reported that experiencing quarantine was a strong predictor of negative psychological effects, such as depression and post-traumatic stress disorder^29--31^. These results are understandable owing to the high risk of infection, direct exposure, fatigue, and sleep deprivation associated with quarantine situations^32^. While quarantining in China was often a group affair during this COVID-19 outbreak, certain skilled ICU and infectious disease medical staff volunteered to work in isolation wards. These individuals already had a strong psychological reserve and are aware that their contribution to society would be valued by many patients they worked with. Regardless, our results suggested a higher incidence of psychological distress, especially in terms of anxiety and depression, in people who worked in the isolation wards. In view of the experience and lessons of SARS, various measures to relieve the mental pressure of medical staff in isolation wards in Chongqing have been undertaken, including the following: \[[@bb0005]\] In the distribution of rescue materials, priority is given to all the protective facilities in the isolation wards. This is plausible, given their high rate of confidence in infection-control practices, compared to that needed for low-risk general wards. \[[@bb0010]\] To prevent fatigue, medical staff in the isolation wards carried out a 4-h shift system to guarantee sufficient rest time, which was a different approach to that taken during the SARS outbreak^33^. \[[@bb0015]\] Psychologists and psychiatrists use the internet and social media to share strategies for dealing with psychological stress in isolation wards^34^. Those working in general wards also experienced certain anxiety (29.1%) and depression (27.5%). This could be due to the uncertainty of whether there were patients potentially in the viral incubation period or those exhibiting atypical symptoms of the disease in the general ward; only secondary protection is utilized in ordinary wards.

Different from the SARS outbreak, 8.3% participants reported that they had encountered COVID-19-related discrimination. On the contrary, hospital staff were hailed as heroes in harm\'s way and highly praised and respected. Our multiple logistic regression analysis determined that "Afraid to go home because of fear of infecting family" and "Reluctant to work or considered resignation" were the main related factors to the psychological distress. Ninety-seven staff members did not go home after work during the outbreak for fear of infecting their families. This is largely due to the clustering of COVID-19. It should be noted that in our survey, the factor of "Uncertainty about frequent modification of infection and control procedures" was also related to psychological distress. Hospital staff also showed a lack of sufficient knowledge regarding newly emerging diseases, especially in the beginning of the outbreak, when the disease was unknown, lethal, and spreading rapidly. Similar to SARS, hospital staff reported experiencing significantly more insomnia, exhaustion, and uncertainty regarding the frequent modifications in infection-control procedures.

The study has some limitations. First, this study is limited by its cross-sectional nature; this prevented us from making causal inferences. Compared with Wuhan, Chongqing is not the center of the epidemic, and our research can only partly reflect the situation. Second, this study did not explore several psychiatric symptoms including suicidal ideation and psychotic experience, as reported in other COVID-19 studies^13^. Third, owing to the stringent hospital infection-control protocols to minimize contact between hospital staff, the questionnaire had to be self-administered and information provided on symptoms was not verified by a medical professional. Our findings do, however, provide valuable information for policy makers and mental health professionals worldwide regarding the psychological distress faced by individuals after an infectious disease outbreak. Forth, years of experience of being a doctor or a nurse may make the participants cope with the COVID-19 differently. In particular, those who have been experienced SARS may have strong mind to deal with COVID-19. However, our study did not investigate the clinical experience time of the participants, even the experience with SARS.
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